Tetrodotoxin (TTX) and saxitoxin (STX) block sodium channels of nerve and muscle membranes at nanomolar concentrations (2, 7). The structure of TTX is known (Fig.  1) , and a new structure of STX (Fig. 2 ) has just been determined by X-ray crystallography (13). This note describes a hypothesis for the toxin binding site based on the suggestions of several laboratories and inspired by the new STX structure.
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The toxins act only from outside and not when perfused inside axons (10). Equilibrium and rate kinetic experiments show that toxin binding involves a reversible one-toone interaction with an external receptor to block channels (see references in 14). In 1965, Kao and Nishiyama (8) proposed that a guanidinium group found in both toxin molecules forms the blocking complex by entering the Na channel and becoming stuck there because the rest of the molecule is too wide to pass. Their hypothesis offers a simple mechanical explanation for the block and is plausible since free guanidinium ions can pass through sodium channels. In 1967, Camougis et al. (1) suggested that TTX might also form an intermolecular hemilactal bond with its receptor, an idea that follows from the reversible intramolecular lactone-hemilactal transformation involving C5 and CI0 (Fig. 1) in free solution (2, 7) . An -OH group belonging to the receptor would attack the lactone form at CI0 to form an intermolecular hemilactal.
Such bond formation would help to explain the firm binding of TTX with its receptor and the relative slowness (ca. 70 s time constant at 20°C) of the unbinding reaction (14).
Hille (5) extended the Kao-Nishiyama (8) hypothesis, proposing that the part of the channel where the toxins finally stick is the narrow ionic "selectivity filter." The proposed structure of this filter included a 3 by 5 A constriction of the pore formed by a ring of six oxygen atoms. One group in the ring was supposed to be an ionized carboxylic acid that attracts cations. Indeed new evidence shows that TTX and STX BIOPHYSICAL JOURNAL VOLUME 15 1975 
